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Research on a major cereal pest 
THE WEBWORM—the major pest of cereals in Western Australia—is the 
subject of a Department of Agriculture research project which has been planned to 
produce a better understanding of the insect so that more effective and more econo-
mical methods of control can be developed. 
While the investigation is a long term one and is far from complete it has filled 
some important gaps in our knowledge and the importance of this pest to the wheat 
industry warrants a fairly detailed report at this stage. 
The following two articles on the webworm are the first of four which will 
appear in consecutive issues of the Journal of Agriculture. The series reports in 
some detail the results of the investigations carried out so far and reviews the present 
knowledge of this subject. 
THE INVESTIGATION has been concentrated mainly on certain funda-
mental aspects of the problem. The need for this approach can be better understood 
after a review of what was known about the pest when this study commenced. 
The importance of the webworm was recognised many years ago and early 
studies of the problem produced a broad but incomplete picture of its life history. 
Satisfactory chemical and useful cultural control methods were developed at this time 
but there remained so many gaps in our knowledge of the pest that it was often 
difficult to explain why and how outbreaks occurred when they did, very difficult 
to explain why, in the same district, some crops were damaged and others not, and 
impossible to explain why cultural methods sometimes failed to give protection. 
This difficulty was especially important because ignorance of the way in which cultural 
activities worked severely limited the chances of developing improved methods. 
These facts made it clear that the investigation should be directed toward ob-
taining detailed information on two principal aspects: the biology, which is a term 
used broadly to cover the life cycle and habits of the insect; and the ecology, which 
is concerned with the insect in relation to its environment and the various factors 
which influence abundance. These have been separated here only for convenience 
in presentation; the abundance of insects in an area depends on many things, not 
least of which is the insect's own biology. 
THE FARMER must relate his first-hand experience of the problem to the 
Information presented in these articles, and the introduction to each section em-
phasises the way in which this may be done. W i th an understanding of this relation-
ship the farmer will be in a better position to assess the risks he takes in adopting 
particular management practices. 
It is realised that weather and other factors often make it difficult, or even 
impossible, to adopt practices which are desirable for webworm control. In such 
instances an appraisal of risk may be of particular value. 
District agricultural advisers of the Department of Agriculture should be con-
tacted if help is needed. 
FINANCE for the work described in this series is being provided by a grant 
from the Wheat Research Committee of Western Australia. 
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1. The Webworm in its Natural Environment 
By J. A. BUTTON, B.Sc. (Agric.) 
MANY farmers are concerned about the apparent increase in webworm numbers in recent years. It has been suggested that the problem is now more wide-
spread and the outbreaks more regular than a few years ago. 
This article gives a brief description of 
the webworm's natural environment and 
describes how man has changed this 
environment in the course of developing 
the land for agriculture. The effect of the 
new environment on webworm numbers 
is examined and an attempt is made to 
decide whether the present situation is 
reasonably stable or whether further in-
creases in insect numbers are likely in the 
future. 
The Original Environment 
The webworm is distributed over large 
areas of Western Australia but it is mainly 
important as a pest in the wheatbelt. 
This vast area, which extends from 
Geraldton in the north to Esperance in the 
south, is variable in its soil type and 
natural vegetation. However, we are con-
cerned here principally with that com-
ponent of the natural vegetation which 
varies least in quality and distribution— 
the grass component. 
In the virgin state a great deal of this 
area was characterised by the paucity of 
its grasses which were mostly of the 
tussocky, coarse perennial type, such as 
wallaby grass (Danthonia spp.) and spear 
grasses (Stipa spp.). These were sparsely 
distributed and associated with the 
shrubby undergrowth of the savannah and 
Fi6- 1.—A dense stand of 
native grasses consisting 
mainly of wallaby grass, 
sPear grass and wind grass, 
Walebing, W.A. 
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Fig. 2.—A native grass of the 
tussocfcy perennial type show-
ing a mature webworm larva 
In position 
sclerophyllous woodlands (Gardner 1942). 
Areas of relatively bare soil were common 
between plants. 
In such an inhospitable environment a 
grass moth like the webworm could hardly 
be expected to thrive; its distribution 
over this area was almost certainly patchy 
and probably discontinuous. It is likely 
that the evolution of the complex of species 
which we now have probably occurred 
during a period when the population was 
isolated in a number of "pockets." 
would be carried by wind, some becoming 
trapped in the shrubby growth and some 
alighting on bare ground. Eggs would be 
deposited wherever the moth came to rest, 
however unfavourable the situation. Very 
high mortality would have occurred in 
these circumstances, and the species per-
sisted mainly as a result of larvae surviving 
in the tufts of grass. 
This harsh environment was not kind to 
the insects and imposed a severe limitation 
on members. 
The Webworm in this Environment 
Survival of the webworm depended on 
the food supply and protection offered by 
indigenous grasses such as wallaby grass 
and native spear grass. 
However, these grasses were generally 
sparse and scattered so that the area did 
not offer much protection for the eggs and 
young caterpillars. Some male and female 
moths would undoubtedly emerge from 
tussocks and, mating nearby, females 
would find shelter in these plants and 
deposit eggs. Larvae which hatched in 
situations like this were provided with 
adequate food and protection. Others 
The Effect of Agriculture on Webworm 
Numbers 
Man's activities in developing the land 
for agriculture changed this situation. As 
more areas were opened up, annual grasses, 
such as barley grass, silver grass and 
brome grasses were introduced, both 
accidentally and deliberately. They readily 
became established on areas broken up for 
cropping and stands of these grasses soon 
became quite dense. The webworm found 
the new species of grass palatable and, 
because of the abundance of food and the 
greater protection from the denser growth, 
less died and the numbers increased. 
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The Effect of Fallowing 
While fallowing was generally practised 
the webworm gave very little trouble in 
crops. The main reason for this was that 
clean, bare fallow conditions provided little 
opportunity for larvae to become estab-
lished before the crop was planted. It 
should be emphasised that fallow, used in 
this context, denotes an area worked 
thoroughly in spring and free from grass 
residues. Dirty and rough preparation 
offers more protection to the immature 
larvae and some damage to crops planted 
on such areas could occur. 
The Effect of Ley Farming: Practices 
Before the introduction of improved 
legume pastures in these areas, widespread 
fallowing practices greatly reduced the 
incidence of webworm damage, although 
heavy infestations in crops were recorded 
on ploughed-in grasslands as early as 1920. 
In that year it was observed (Newman 
1921) that outbreaks were confined to 
grasslands and dirty stubble which was 
turned in late. 
• K M 
Fig- 3.—A native perennial grass (Aristida spp.) show-
»ne tussocky habit. As many as 10 mature webworm 
larvae have been recovered from a single plant of this 
type 
The adoption of ley methods had two 
important consequences: 
• The number of crops sown on 
fallowed land was greately re-
duced. 
• The increased fertility of the land 
following the introduction of 
legumes resulted in more prolific 
growth of grasses toward the end 
of the rotation. This created a 
particularly favourable environ-
ment for the webworm. 
Greater numbers of webworm and less 
efficient cultural control has. over many 
years, resulted in a general increase in the 
incidence of the pest in cereal crops. This 
must, to some extent, be related to the 
adoption of ley-farming methods. 
CONCLUSION 
The development of the wheatbelt for 
agriculture created a favourable environ-
ment for the webworm, permitting an 
increase in numbers and a more uniform 
distribution of the species. 
TABLE OF PRINCIPAL HOST PLANTS* 
lommon Botanical Name. Distribution 
Name. 
Native Grasses 
Wallaby Danthonia Southern half of 
grass caespitosa Gaud. W.A. 
Spear grass Stlpa spp Widely distributed 
Mulga, Null arbor 
and wheatbelt. 
Wanderrie Eriachne ovata Common granitic 
grass Nees. soils wheatbelt. 
Wind grass Aristida arenaria 
Gaud. 
Introduced Grasses 
Wheat Triticum 
aestivum L. 
Barley Hordeum ovulgare 
L. 
Cereal rye Secale cereale L. 
Barley grass Hordeum hystrix 
Roth. 
H. leporinum Link. 
Sliver grass Vulpia spp. 
Spear grass Bromus gussonit 
I Brome Pari. 
grass) 
Winter grass Poa annua L. 
Rye grass .... Lolium spp. 
Couch Cynodon dactylon 
(L.) Pers. 
* The plants listed are those on which webworm 
larvae have been found actively feeding. There Is no 
doubt that at times other indigenous and exotic grasses 
serve as host plants for the species. 
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In many districts most of the suitable 
land has been developed, but in others 
some clearing is still taking place. Per-
manent pastures are still to be established 
in some areas suited to ley farming. 
Some further increase in webworm 
numbers is therefore to be expected, but 
increases of this type will normally be 
masked by the much more violent fluctua-
tions which occur from season to season. 
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THE LATE W. L McGARRY 
The Journal of Agriculture records with regret the death of Mr. W. L. McGarry, 
Officer in Charge of the Department of Agriculture's Sheep and Wool Section, who 
died suddenly at Merredin on July 24. 
Mr. McGarry was born in 1904 and was an authority on sheep and wool when 
he joined the Department of Agriculture in 1942. He spent the rest of his life 
passing on his knowledge to woolgrowers throughout the State, and through his 
work had an important influence on the wool industry in Western Australia. 
Readers of the Journal of Agriculture will remember him as the author of many 
valuable practical articles on all aspects of wool production, including shearing, 
woolclassing, and the breeding, feeding and management of Merino flocks. His 
writings on shearing and woolclassing became texts on these subjects and have been 
widely reprinted both in Australia and overseas. 
Farmers in all woolgrowing districts will remember him as a tireless advocate 
of improved management practices, particularly the Mules operation for blowfly 
control (which he introduced to W-A. in 1943), the use of fleece weight for selection 
of breeding stock and better get-up and preparation of the woolclip on the farm. 
To help take his message of better wool production to farmers, he introduced 
informal one-day schools in the agricultural areas, and made an outstanding success 
of them. His mulesing schools and demonstrations and his pre-shearing refresher 
schools on shearing, woolclassing, fleeceweight selection and flock management have 
been annual events for some years but have never waned in popularity. 
Hundreds of young shearers have been given a sound basis training in shearing 
at the Department of Agriculture shearing school which he established in 1955. 
In the mid 1950's he took up the cause of fleece measurement as an aid to 
selection of Merino sheep and campaigned successfully for its adoption by breeders. 
In 1958 he established the Department of Agriculture's flock testing service for stud 
breeders, and this was expanded last year with the completion of a wool testing 
laboratory at South Perth. Studs using the service now breed 45 per cent, of the 
rams sold in Western Australia. 
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Now . . . the world's top-selling tractor comes with a 
41 B.H.P. DIESEL ENGINE 
Always the power, economy and performance 
leader in its class, the Ferguson System MF35 now 
goes even further ahead! 
6.8% More Power. Output of the famous 3-cyUnder 
diesel engine has been stepped-up to 41 B.H.P. 
without any increase in fuel consumption. 
Increased Torque Backup. Immense " torque back-
u p " over a range of nearly 1,000 r.p.m. is an out-
standing advantage of the 35X engine. 
Same Low Pr ice—Sam* Exclusive Massey-Ferguson 
Features. Crankshaft supported on A main bearings 
TW97/85 
— highly sensitive mechanical governor — built-in 
precise distributor-type fuel pump — twin fuel 
filters — combined direct and indirect injection for 
sure starting — Ferguson System complete control 
hydraulics — difF. lock optional extra. Test drive 
the MF 35X today. See your local dealer nowi 
^ M A S S E Y 
FERGUSON 
The largest manufacturers of tractors in the world! 
Plaasa mention tti« "Journal of Agriculture ol WJL." whan writing to advarrttan 
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LOW COST WATER SUPPLY FOR DOMESTIC 
OR AGRICULTURAL USE 
Jabsco have proved in every way to be. 
outstanding in performance and provide: 
more capacity for size than any other 
pump on the market. Simple gearless 
design means one moving part and high 
operating" efficiency, easy servicing with-
out removal from installation. Easily 
fitted, too. For economy, performance 
and reliability — Insist on Jabsco. 
zMBSCD 
YOUR EQUIPMENT SUPPLIER RECOMMENDS GUAKANTUD JABSCO PUMPS 
PUMPS 
BETTER! 
ir Food and Dairy Factories prefer Jabsco if Industry and Processing rely on Jabsco if Homes and Farms use Jabsco. 
Factory Representatives for Ausf.and N.Z.: Centrifuge Engineering (Sales) Pty. Ltd., Box 5328 ,G .P .O . ,Sydney , N.S.W. 
u 
Best Value ever Utility's New 
ECONOMY SPAN n 
RANGE OP STEEL FRAMED 
FARM BUILDINGS 
25 and 30 ft SPAN 
• Rolled Steel Joists as used in most 
modern steel construction. 
• Strong, simple, clean frame construc-
tion, easy to maintain. 
• Complete weather proofing at ridge. 
Special round shaped galvanised cor-
rugated iron eliminates water pene- g r 1 
tration. 
• 20 ft. and 24 ft. beams in rolled steel joists give increased height under 
beam. (No trusses necessary.) 
UTILITY BUILDINGS 
NORMA ROAD. MELVILLE. W.A. PHONE 30 23*1 Write, phone or can for foil details and price*. 
Plaase mention th« "Journal of Agriculture oi W.A.." whan writing to advartlsara 
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